OBJECTIVE: The present study was aimed at evaluating the importance given by radiology technicians to the implementation of a quality control program and the existence of radiological protection criteria in their centers. MATERIALS AND METHODS: The data for the present descriptive and cross-sectional study were collected by means of a four-module questionnaire, with data anonymity and confidentiality being assured. The sample consisted of 48 radiology technicians working in health institutions of the District of Vila Real (North of Portugal). RESULTS: Among the radiology technicians participating in the present study, 62.5% do not know what a quality control program is, although its implementation is considered as very important for their centers by 85.4% and 89.6% consider that its implementation would be a motivating factor. Also, the authors have observed that hospitals and health centers evaluated are not in compliance with the basic principles of radiation protection. CONCLUSION: Although the radiology technicians do not know what a quality control program is, they are willing to collaborate in the elaboration of this program. The present study has allowed the authors to testify a supposedly inexistent reality: public institutions whose mission is based on health promotion ignoring the non-compliance with principles of radiological protection. Keywords: Radiation effects; Health care quality assurance; Radiological protection.
Master in Health Services
Ionizing radiation is utilized in several areas of medicine, therefore this resource should be correctly utilized for assuring that benefit override the possible damages to patients and to the environment (2) . Diagnostic radiology represents a powerful medical tool. In this context, the adoption of a culture of radiological protection and quality assurance should be emphasized, considering the current tendency towards offering the users transparency in relation to the safety and effectiveness of radiological imaging methods (3) . A quality control program (QCP) should be implemented, aiming at acquiring high- utility, radiology/imagenology centers should keep this philosophy in mind.
The European Commission, through the Luxembourg Declaration of April 5, 2005 including topics on the theme "Patient Safety -Making it Happen!", declares that the health sector is a high-risk area because of adverse events resulting from some treatment modalities (1) .
INTRODUCTION
Public institutions involved in health care services are aimed at meeting users/ clients needs, operating in a world where priority is given to competence and quality. Considering their character of public Mailing address: Dr. Vitor Manuel Costa Pereira Rodrigues. ESEnf. -Universidade de Trás-os-Montes e Alto Douro. Lugar do Tojal -Lordelo. 5000-232 Vila Real, Portugal. E-mail: vmcpr@utad.pt quality medical images, minimizing costs and the radiation dose delivered to patients, practitioners and to the environment (4) . Quality control can be defined as part of an organized effort to assure that diagnostic images have a high quality to provide appropriate information with minimum cost and minimum radiation exposure for both patients and operators (5) . Ionizing radiation protection constitutes an important application of physics to radiology and is translated into the study of rules, development and optimization of methods to allow the management of irradiation (6) . One of the objectives is to minimize the dose absorbed both by patients and practitioners during the process of diagnosis with ionizing radiation, keeping these doses below the recommended levels.
In 1915, the British Roentgen Society released a serious warning that reverberated around the world waking up consciences against the risks from radiation exposure. Early in 1920, this same scientific society constituted an X-Ray and Radium Protection Committee; in July/1921 issued a preliminary report and, in December of the same year, a memorandum. In 1929, the "radiation protection" concept starts being established in several countries as an irreversible process (7) . The development of monitoring programs and procedures in the field of radiological protection is essential in radiology centers with the following objectives: to detect the main sources of ionizing radiation, to evaluate the occupational exposure and the compliance or not with radiation exposure limits, as well as the performance of current control measures and information collection for implementation of new control measures.
Regulations, recommendations or laws have been developed in the last years for implementation of quality control programs in radiodiagnosis centers around the world, including United Kingdom, Germany, United States of America, World Health Organization and European Union where most of countries adopt the mandatoriness of quality control in radiodiagnosis centers (8) . In view of the above considerations, the authors have developed a descriptive and cross-sectional study aimed at evaluating the knowledge of radiology technicians about QCPs, identifying their perception in relation to the implementation of such programs as well as the availability of radiation protection materials, and demonstrating the necessity of a quality control program in their radiodiagnosis centers.
MATERIALS AND METHODS
The present descriptive and cross-sectional study has evaluated a population including 48 radiology technicians working in health care institutions located in the District of Vila Real (North Region of Portugal).
Data collection was performed through a four-module questionnaire. The first module included five questions concerned with the characterization of the sample. The second module included eight questions concerning the respondents' attitude in relation to the existence of quality control programs, their education in this matter, and knowledge about the current regulations in this area. The third module corresponded to a quality control relevance (QCR) Likert scale with seven 5-level items where 1 corresponds to nothing, and 5 corresponds to too much. So, the maximum score in this scale is 35 -the higher the score, the higher is the relevance attributed do quality control. As regards fidelity, the internal consistency analysis of QCR was performed by means of Cronbach's alpha, with a considerable high alpha value (0.845). The fourth module corresponded to a radiological protection relevance (RPR) Likert scale with five 4-level items where 1 means never, and 4 means always. The maximum score in this scale is 20 -the higher the score, the higher is the relevance attributed to radiological protection. A high Cronbach's alpha value was observed (0.705).
All the individuals participating in the present study were previously informed about the research foundations and objectives, data confidentiality and anonymity, besides that, naturally, they could refuse to participate.
The software Statistical Package for Social Sciences (SPSS -version 13.0) was utilized for data analysis and interpretation. For this purpose, the authors utilized relative frequencies, mean and standard deviation with the Mann-Whitney and KruskalWallis tests, p < 0.05 being defined as the minimum value considered for statistical significance.
RESULTS
Among the 48 technicians included in the study population, 41 (85.4%) work in a hospital, and 7 (14.6%), in health centers. As regards sex, 34 (70.8%) were women and 14 (29.2%) men. Aiming at determining the existence of difference between women and men as regards the relevance attributed to the implementation of a quality control program and to radiological protection criteria, the authors have utilized the Mann-Whitney test, finding a statistically significant difference (p = 0.033) between men and women in relation to the relevance attributed to the implementation of a quality control program, with men presenting a much higher mean value (Table 1) as compared with women.
The respondents age range was between 21 and 57 years (mean, 37.6 years).
As regards the relation between the number of years in service and relevance attributed to the implementation of a quality control program and the existence of radiological protection criteria in the institutions, the analysis by the Kruskal-Wallis has demonstrated no statistically significant difference between these factors.
Among the 48 technicians, 36 (75%) had no access to educational actions offered by the institution in the area o quality control, 12 (25%) reported the existence of such actions in their institutions, but among them, three informed that this type of educational action was very rarely adopted. As regards their knowledge about a quality control program, 30 (62.5%) did not know and 18 (37.5%) knew this program. The technicians who knew what a QCP is, mentioned that the three main aspects of this program are: standardization (n = 12; 66.6%), dosimetry (n = 9; 50%) and equipment planning and maintenance (n = 8; 44.4%).
Regarding education in the area of quality, 17 (35.4%) had and 31 (64.6%) had not undergone education in this area. In order to evaluate the influence of the education on the level of relevance attributed to the implementation of a QCP and the existence of radiation protection criteria, the MannWhitney test was applied, demonstrating statistically significant difference (p = 0.003) only in the relation between education and the relevance attributed to the implementation of a QCP, considering that technicians with education in the area of quality present a much higher mean value as compared with those who had not (32.5 versus 20.0).
Among the 48 respondents, 23 (47.9%) have considered the implementation of a QCP as quite necessary, 18 (37.5%) very much necessary, and only seven (14.6%) reasonably necessary.
Additionally, a comparison between the relevance attributed to quality control programs and radiation protection criteria by technicians in hospitals and by technicians in health centers was analyzed through the Mann-Whitney test, demonstrating no statistically significant difference (Table 2) .
Only 5 (10.4%) among the 48 respondents reported the existence of a quality control program in their institution, called Manual of Users Attendance and Reference. However, it is important to observe that 13 technicians work in this institution, that is to say, eight of them are not aware of the program or do not consider it as a quality control program.
As regards the presence of a person of the technical staff in charge of the quality control, only seven (14.6%) respondents report the presence of such element, namely in the following positions: technical coordinator (one), technical coordinator and sub-coordinator (five) and radiology technician (one). Among the criteria involved in a QCP in radiology -evaluation of radiation doses in the environment, measurement of individual doses to the staff, constancy testing of radiodiagnosis equipment, equipment calibration and quantification of rejected films -, only the measurement of individual doses to the staff was reported as a routine by 37 (77.1%) technicians. Table 3 demonstrates that 41 technicians working in hospitals have reported the availability of lead aprons, only 35, thyroid collars, 30, gonad shields, 14, gloves, and only one have reported the availabil- ity of lead glasses. On the other hand, among the seven technicians of health centers, all of them have reported the availability of lead aprons, only two, thyroid collars, 3, gonad shields, two, gloves, and none, lead glasses.
As regards the conditions of these radiological protection materials, the 41 technicians working in hospitals have reported a good condition for lead aprons and thyroid collars; however, among those 30 technicians who reported the availability of gonad shields, only 19 have reported good conditions for these materials. And, among the 14 technicians who have reported the availability of gloves, only 10 have reported good conditions for these materials. Among the seven technicians in health centers, six have reported good conditions for lead aprons; The two technicians who have reported the availability of thyroid collars have also confirmed the good conditions of both collars, only two of the three technicians who have reported the availability of gonad shields have reported good condition for these materials, and good conditions of gloves have also been reported by both technicians who have reported the availability of this material.
The analysis of Table 4 about the presence of physical barriers against ionizing radiation, demonstrates that 40 of the 41 technicians in hospitals have reported the existence of barytes boards, 39, lead glass shielding, and 40, lead doors. The seven technicians in health centers have reported the presence of all the types of physical radiation barriers in their institutions.
As regards radiation hazard warning safety signs, all of the 41 hospital techni- cians have reported the presence of these safety signs in their institutions; however, only 11 of them have reported the presence of this type of safety signs for pregnant women in their institutions. All the seven health center technicians have reported the presence of these warning signs in their institutions, but only four of them have reported the presence of such warning signs for pregnant women.
DISCUSSION
As regards the technicians' knowledge about QCP, 30 of them (62.5%) do not know what a QCP is, so it is not very easy to implement quality guidelines since quality concepts are not diffused among practitioners (9) . Knowledge about the current regulations on radiodiagnosis quality control has been reported by 28 technicians (58.3% of the study population). This result is different from those found by Santos et al. (10) , who have verified the necessity of implementation of a QCP, not only for testing equipment, but also for updating practitioners lacking knowledge about regulations regarding the utilization of ionizing radiations by health centers.
In the analysis of the role played by the implementation of QCP as a motivating factor for professionals, the authors have observed that 43 technicians (89.6% of the study population) considered that this would be a motivating factor. However, five technicians (10.4%) have considered that the implementation of a QCP would not be relevant for their professional motivation. These results are compatible with the study developed by Boavista et al. (11) , demonstrating that this is a subjective question involving individual expectations and motivations. Some people do not feel the necessity of intervening or changing; othsuch as the absence of radiation hazard warning safety signs, as well as the absence of lead glass shielding.
CONCLUSIONS
Considering the contemporaneousness of the theme, the present study as a scientific investigation, more than finding answers and conclusions, is aimed at proposing a reflection on the variables involved in the implementation of a quality control program for diagnostic radiology facilities, from the human element and inherent peculiarities concerning his/her personal and professional journey to the expectations regarding the implementation of a QCP.
Such reflection would allow an evaluation of the opinion of practitioners in the area of radiological diagnosis and therapy on the necessity of a QCP implementation, as well as the availability of radiological protection materials in their unities.
So, the authors have undertaken the present investigation to evaluate the knowledge among radiology technicians on principles of quality control in radiology, as well as their interest in the implementation of a QCP in their units and their opinion on the impact of such implementation on their professional motivation, besides evaluating if the institutions where these technicians develop their activities meet the requirements for QCP implementation.
Based on these considerations, the authors conclude that, although radiology technicians do not know what a QCP is, they are willing to collaborate in the elaboration of this program. ers do feel this necessity, but understand that this problem should be addressed at administrative and governmental level.
In the evaluation of the technicians' interest in the elaboration of a QCP in their institutions, the authors have observed that the interest was high in 77.1% of the study population. These results corroborate the argument of Quaresma in a report about Hospital de Santa Marta (12) , outlining that the positive aspect of the whole accreditation process has ended up being the progressive involvement of the professionals and the change in the organizational culture, considering that the professionals have undergone a behavioral change, from individuals meant to merely do a job that should be strongly submitted to hierarchical and bureaucratic controls into active and innovative individuals involved in the entrepreneurial network (13) . From the quality point of view, this change should be seen as a natural result of a voluntary task consciously accomplished by each professional.
In processes of change, there is always a group of individuals who are the driving force, with higher capacity of development and leadership, as confirmed by a study developed by the Hospital de Santa Marta, demonstrating that 92.7% of their health professionals were involved in the development of quality policies and/or procedures, 94.5% contributed to the involvement of other professionals in the project setup, and 74.4% perceived the recognition of their efforts by the top management of the institution (12) . The results of the present study as regards radiological protection materials are compatible with the results of another study developed by Pianezzola et al. (14) , where the authors observed the non-compliance of the institution evaluated with the baseline principles of radiation protection,
